Objectives: Informing patients of their test results is an important patient safety issue, yet many physicians perform dismally in this regard. Residents often face additional barriers to communicating test results to patients. We wanted to determine whether streamlining the notification process, communicating expectations, and having residents audit their performance would increase result notification rates.
Methods:
We used a quasi-experimental design, and a single-group before-and-after intervention. Our multifold intervention consisted of development and standardization of a notification process in the electronic medical record, an education component, and a self-audit component. During a 15-minute session, we educated residents on the use of the new process. We also restated expectations regarding notifying patients of their results. Residents audited their own charts for a period before the intervention and during a second, postintervention period. An independent review of notification rates took place simultaneously as well as during an additional period several months later.
Results: In total, 87 residents were eligible for participation. All 87 completed the project, giving a 100% participation rate. Resident-reported laboratory test notification rates increased from 16% to 91%; other test result rates increased from 33% to 84%. The three independent reviews showed laboratory test notification rates increased from 18.5% to 71.7% to 87.1%, and notification of other test results increased from 23.5% to 66.7% to 91.7%.
Conclusions: Baseline rates of notification for diagnostic tests results were low, but streamlining the notification process, clearly stating expectations for using it, and using resident self-audit can improve notification rates.
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1 Despite this, physicians in primary care frequently fail to inform their patients of laboratory results. [2] [3] [4] [5] [6] This deficiency has long been recognized 1, 7 ; a previous review showed a wide variability in the reported rates of notification of laboratory and radiology results. 1 Much of these data were from an era before the widespread use of electronic health records (EHRs), and clinics using integrated EHRs have since shown trends toward higher rates of notification. 1 Effective communication of test results is a complex process and remains dependent on a human element.
2 EHRs themselves have not been the panacea for communication of test results as was initially hoped. 6, 8 In a survey of Department of Veterans Affairs (VA) primary care providers, 17% of physicians reported they did not consistently notify patients of abnormal results, and only 45% of physicians reported consistently notifying patients of their normal test results-this despite a mature and well-integrated EHR. 8 Multiple factors have been identified as barriers to the effective delivery of results, including lack of efficient systems for delivering results, unclear responsibility for doing so when multiple providers are involved, and the time and resources required to do so. 9, 10 In the same VA study, >85% of surveyed primary care providers said they stayed after hours or came in on weekends to finish notifications. 8 A study of clinicians suggested developing more rigorous systems as a priority for preventing delays in diagnoses 11 ; clinics with established, simple processes have been shown to have higher rates of notification than those clinics without them. 5, 8 The skills required to discuss diagnostic testing results with patients cut across many required Accreditation Council for Graduate Medical Education (ACGME)-defined competencies and milestones, making this an important area for residency education as well as patient safety. Residents working in their continuity clinics have been shown to have lower notification rates, 7 perhaps because they may face additional challenges to communicating effectively with their patients. These challenges may include long absences from the clinic, competing inpatient demands, unclear responsibilities for communicating results, and a lack of familiarity with how the notification process works in their clinics.
Recognizing that this was a potential area of concern in our own resident continuity clinic, we sought a method to improve resident communication of laboratory and test results to patients. Our aims were to create a streamlined, standardized method for notifying patients of their results; communicate expectations regarding result notification to residents; implement a selfaudit of performance; and measure the effect of the aforementioned interventions on notification rates.
Methods
This project was completed in a resident continuity clinic associated with the Tinsley Harrison Internal Medicine Residency Program at the Birmingham Veterans Administration Medical Center; 87 residents were eligible for participation. Interns (postgraduate year 1 [PGY1]) are in clinic weekly except for 3 months in the year (night-float, intensive care units). Upper-level residents (PGY2, PGY3) follow an X + Y system (with alternating 1-month blocks of inpatient and outpatient experiences) and are in the clinic 2 half-days per week during each outpatient month. The teaching clinic cares for >6000 patients, with approximately 18,000 to 20,000 visits annually. The project took place between February 2015 and September 2015. The specific intervention was chosen after a multidisciplinary clinic meeting that identified multiple factors for lack of follow-up communication, including lack of resident awareness of need, perceived time required to notify patients, and nonstandardized processes for doing so.
Using a quasi-experimental design with a single-group, before-and-after intervention, we implemented a multifold process. The intervention consisted of development and standardization of a notification process in the EHR, an education component, and a self-audit component. The new process for notification was designed during a formative development process involving residents, faculty, nursing staff, and the clinic director. It made use of a new, templated result letter-editable and for use with normal or abnormal results-available in the EHR (Computerized Patient Record System) as well as nursing staff time to print and mail letters to patients template (see Supplemental Digital Content 1, http://links.lww.com/SMJ/A130).
In January 2015, residents received e-mails and a 15-minute presentation at a routine educational session, educating them on the importance of result notification. They were instructed in the use of the new result-letter process and on the chart audits that made up the self-review portion of the intervention. Between February and March 2015, residents reviewed their own clinic notes. Each resident was required to review patient encounters from the first four clinic periods (half-day each) of November or December 2014, before the intervention. We chose selfaudits because they have been shown to be an effective method to engage change. 12, 13 Residents were instructed to document for each clinic visit whether laboratory or other diagnostic studies had been ordered. If results of those tests were available, then residents were to record the presence or absence of documentation of patient notification within 14 days of those results. During the project, only residents (rather than attending faculty) completed all of the documentation of patient notification. In Laboratory test results were defined as chemistries, serology, hematologic studies, microbiology results, or urinalyses. "Other" diagnostic tests were defined as radiology results, echocardiography results, pathology results, teledermatology, and consult results. Outcomes were notification of laboratory and other diagnostic test results within 14 days (expressed as a percentage). The 14-day interval was chosen based on VA hospital policy regarding patient notification of test results. Outcomes were assessed by resident self-audit of charts as well as by independent review of charts. We used χ 2 testing to compare percentages and the t test to compare time spent reviewing tests.
An exemption was obtained from the institutional review board at the Birmingham VA Medical Center. Informed consent was not required to participate because the risk was no greater than those ordinarily encountered in daily life. The intervention was deemed an educational quality improvement project.
Results
There were 87 residents eligible for participation in the study. All 87 of these residents completed the project, a 100% participation rate. Participants were 33% PGY1, 37% PGY2, and 30% PGY3. During the self-audit study period, 87 residents reviewed a total of 2359 patient encounters and ordered a total of 1143 laboratory tests and 241 other tests.
Laboratory result notification rates increased from 16% (91/574) to 90% (514/569, P < 0.001). Similarly, notification of other test results increased from 33% (35/111) to 84% (112/ 133, P < 0.001; see Supplemental Digital Content 2, http:// links.lww.com/SMJ/A131).
The independent reviewer audited a total of 731 encounters, during which residents ordered 407 laboratory tests and 53 other tests. Laboratory result notification increased from 18.5% to 71.7% to 87.1% through periods 1, 2, and 3, respectively (P < 0.001). Notification of other test results increased from 23.5% to 66.7% to 91.7%, respectively (P < 0.001; see Supplemental Digital Content 3, http://links.lww.com/SMJ/A132).
The self-audit also provided an opportunity for residents to record the amount of time spent completing the audits; residents spent an average of 34 minutes (standard deviation 21) completing audits during the preintervention period and 33 minutes (standard deviation 25) during the postintervention period (P = 0.74).
Discussion
In a large resident teaching clinic, creating a standardized method for notifying patients, communicating expectations regarding result notifications, and having residents audit their own performance led to significant and sustained notification of test results. Our intervention was of low complexity and yielded large increases in notification rates. Minimal time was required to perform the self-audits, and the letter template enhanced efficiency in communicating results. Although it was designed as a quality improvement project, its educational value spans multiple ACGME milestones, such as independent management of patients, residents' monitoring of their own practices, and responsibility for follow-through of tasks. 14 Review of data before the intervention period revealed an area in great need of improvement. After residents were shown these data, informal discussions revealed that many residents expressed a prior lack of knowledge of expectations for communicating results or had used a "no news is good news" strategy for communication. Others had been frustrated by the time it took to alert their patients to the results. Many were not consistently documenting their telephone conversations; actual rates of patient notification before our intervention were likely at least somewhat higher than what was measured.
Although the largest increase in notification rates occurred just after the standardization of a notification process in the EHR, rates continued to increase even 6 to 7 months after the rollout of the new notification process and the small education component. This continued increased could be partially explained by residents becoming more comfortable with the use of the process; however, we believe that the continued rise in notification rates was likely due to the second round of self-audits. Self-audits by residents can overestimate adherence to requirements, 15 but they have been shown to be an effective tool for quality improvement in a number of settings. 12, 13, 16 Work by Boggan et al, also performed in a continuity clinic setting, similarly describes use of self-audits and feedback as part of a quality improvement project to affect increases in notification rates, with good success. 17 Our study had several limitations. First, it reviewed patient visits from only one clinical site and compared before-and-after data. Second, it did not distinguish critical laboratory results from normal results. Third, although failure to follow up has been linked to poorer patient outcomes, clinical endpoints were not evaluated in this study. As in any quasi-experimental design, variables unaccounted for may have had a confounding effect.
Timely response to and communication of laboratory and test results remain important issues, but they seem responsive to efforts to improve them. Further study may evaluate maintaining the durability of the effect. To assist in sustainability of our own results, we have added self-audits of result notification performance to each resident's required ACGME chart audits that are performed periodically. The VA has since implemented a policy requiring EHR alerts to be automatically escalated to attendings after 1 week if they are not cleared. It also may be important to evaluate whether future interventions to improve notification add to or ease administrative burdens placed on physicians.
Conclusions
We found that present rates of notification for diagnostic test results were low but that streamlining the notification process, clearly stating expectations for using it, and using resident self-audit had significant effects on notification rates.
